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Abstract
Construction management is a practice oriented field and its course content needs to include many elements from practice. Many
new developments take place, new technologies emerge and the necessity of redefining working dynamics among project 
stakeholders necessitates construction educators to constantly evaluate and reorganize the scope of courses. This situation 
justifies the necessity of bringing research findings into classroom. The paper exemplifies how research findings are brought into
a major construction course. Project Management course at the University of Texas at San Antonio covers broad range of topics
such as fundamental concepts of management and roles in the construction industry, project delivery and contract methods, 
detailed analysis and administration of different phases of a construction project. 
The demand for sustainable projects is growing. Its delivery method requires lots of input from wide range of experts. So far,
there is no set or accepted method for sustainable building project delivery. During the coverage of project delivery methods, the 
instructor brings the characteristics of a sustainable projects. The comparative analysis is made between conventional and 
sustainable projects. The phases of sustainable projects include many additional elements and early involvement of defined tasks 
from phases of conventional projects. A recent research study accomplished by the author highlights the differentiating aspects of 
conventional projects from sustainable projects. The findings obtained from a research that is conducted with the major national 
firms will be incorporated to future lectures. The research has explored the sustainable delivery practices of the major national 
construction firms. They will be used as a case study to complement the theoretical part of the lecture. The impact on students’ 
learning will be identified. Students appreciate and value the knowledge brought outside the textbook especially if the research is 
original and accomplished by the course instructor. The approach can be taken as an example for various topics which are recent 
to AEC industry.
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1. Introduction
Construction management is a practice oriented field and its course content needs to include many elements from 
practice. Many new developments take place, new technologies emerge and the necessity of redefining working 
dynamics among project stakeholders necessitates construction educators to constantly evaluate and reorganize the 
scope of courses. This situation justifies the necessity of bringing research findings into classroom. The paper 
exemplifies a good example of a research that is conducted on sustainable building delivery process and its future 
coverage in the classroom.
The demand for sustainable projects is growing. It is slowly becoming an architecture-engineering-construction 
(AEC) industry standard. It requires lots of input from a variety of experts. So far, there is no set or accepted method 
for sustainable building project delivery. During the coverage of project delivery methods, Construction 
management at risk (CMR) and Design-Build (DB) are presented as the two possible delivery methods that can be 
used in sustainable projects. The majority of the top green building contractors in the United States are experienced 
in CMR and DB delivery methods [1]. These methods are well recognized with their processes which allow 
collaboration among stakeholders. However, the study by Korkmaz et al. [2] also revealed that design-bid-build 
(DBB) is used in green office-building projects’ delivery.
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2. The Theoretical Content of the Sustainable Project Delivery Lecture
The theoretical of the course introduces students to DBB, DB, CMR, and construction management – agency 
(CMA). In addition, project chronology and scope of each phase is covered during the lecture. The scope of each 
phase is revisited for sustainable projects as well.
The content is covered in the form of a comparative analysis between conventional and sustainable building 
delivery scopes.
The differences in sustainable project delivery can be attributed to the additional tasks in different phases of the 
project. The scope and tasks in each project phase from a detailed design phase to post-construction phase is 
compared. The following paragraphs describe the theoretical course content that is currently covered for 
conventional building project process.
The design phase of a building project is composed of four distinct sub-phases which are in order programming, 
schematic design, design development and construction documents [3]. Programming is the written statement of the 
requirements of the building, and it is the basis of design. It describes the spaces needed, defines the relationships of 
the functions to be performed in the building and it necessitates extensive involvement of the user. It is followed by 
the schematic design stage which is the preliminary phase of the design. Site investigations are accomplished in this 
stage. Decision is made on foundation types, alternate design are discussed, and conceptual estimates are prepared. 
Owners usually make go/no go decision for the project. The design is refined and the detailed information is 
obtained during the design development phase. Major building systems are finalized such as structural, mechanical, 
electrical, plumbing (MEP), elevator and exterior façade. Real costs are obtained. The final phase of design is the 
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construction documents where final working documents are obtained. These documents are used to bid the job for 
construction as well as build the job in the field.
The procurement phase is the overall process of finding and purchasing the materials called for in the contract 
and hiring the best subcontractors to build the project. 
The construction phase is about managing and coordinating the field operations. Scheduling the crews in the 
proper sequence, choosing the most efficient and safe construction techniques and methods. Construction phase is 
conducted with appropriate administration methods to control changes to scope of the project, accounting for 
payments, financial control, maintaining work schedules, keeping track of all contract documentation and 
monitoring quality control tasks.
The startup includes testing of piping, ductwork, and machinery both individually and as a total system. Training 
for owner’s employees is provided by general contractor. As-builts are submitted to the owner at this phase. 
Turnover is a legal process during which the building becomes the legal property and responsibility of the owner. 
Turnover involves obtaining various legal certifications, such as the certificate of occupancy and the certificate of 
substantial completion. Many documents pass back and forth among the parties. Insurance certificates, inspection 
reports, completed change orders, types of waivers that protect all the parties.
Finally, the last phase is the post-construction phase in which obviously the owners have the sole responsibility. 
Operating costs are significantly greater than the construction costs. Planning ahead for this phase is required. 
Especially the economic analysis needs to be accomplished to find out life expectancy of the facility, the 
design/build costs, the operating costs, and the cost of capital.
When it comes to sustainable building projects’ design phase, the lecture informs the students about the 
additional tasks, such as the increased level of communication among stakeholders. These tasks also include 
analysis of renewable sources and sustainable technologies, and early start for commissioning planning in schematic 
design phase. Life cycle cost analysis and continuing commissioning planning in design development; finalizing life 
cycle cost, final constructability analysis, and detailed commissioning planning are provided in construction 
documents stage. Even though building information modeling (BIM) is also used in conventional building delivery, 
its integration to sustainable buildings’ process is necessary to manage relatively more complex scope due to 
integration of more technical specialties such as managing energy modeling applications and renewable energy 
technologies.  
The major differentiation of construction phase comes from documentation requirements. More specialty items 
are added to submittal process. Obviously this situation makes the scheduling of sustainable projects more 
challenging. The additional scope may include renewable energy technologies and their commissioning.
Facilities management is gaining more popularity in the industry since post-construction phase (useful life) of a 
building is the largest responsible phase for energy use [4], [5]. Designing sustainable buildings with more 
sophisticated equipment to reduce the energy consumption can provide more involvement for contractors in post-
construction phase [6], [7]. Contractors who provide facilities management services are more innovative than their 
counterparts who do not provide facilities management services [8]. Adding facilities management to their services 
does not only expand the scope of work, but also sophistication of construction companies in all areas. The same 
findings indicated that the companies with facilities management services employees have higher level of education.
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3. The Practical Content to Cover in the Classroom
After the theoretical content is covered, results of recent research study by the author will be incorporated. The 
study has explored the sustainable building delivery practices from the national construction companies’ 
perspective. The Table 1 compares the theoretical content covered during the lecture with the findings obtained from 
the research. This is how the research findings from practice will be brought into teaching.
The findings from the research is very recent and they will be part of the lecture. Most topics from design to 
post-construction phases are parallel to what has been said during the coverage of the theoretical content. The 
additional or differentiating findings from research are as follows:
The findings indicate that there is minimal difference in timing of constructability and value engineering. 
However the theoretical content suggests that these services are provided much earlier. The theoretical content 
suggests that contractors may provide energy modeling and simulation applications. However, according to research 
findings contractors are not leading among other project participants in providing energy modeling and simulation 
applications. The same is true when it comes to providing life cycle assessment services. 
The research findings regarding the Construction phase indicate that the integration of renewable technologies 
add more activities to scheduling, and consequently the coordination efforts increase. This is followed by more 
documentation, such as more submittals to process. More efforts are also required during the final phase of 
construction stage since more specialty equipment may be involved in the project.
The theoretical content of the sustainable building delivery highlights the importance and potential of facilities 
management field in sustainable projects. The findings of the research indicate that the area is premature for 
contractors. A few construction firms provide facilities management services.
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Table 1. Comparison of Theoretical and Practical (Research Findings) Contents for Sustainable Projects
Theoretical Content (Project Tasks Differing 
in Sustainable Building Projects)
Findings from Research (Project Tasks 
Differing in Sustainable Building Projects)
Design Phase Design Phase
 CMR and DB mostly preferred
 Increased level of communication
 Start for commissioning planning 
earlier
 Timing and content of 
constructability analysis and value 
engineering is earlier and intense
 MEP/Specialty contractors timing 
and involvement
 BIM is an efficient technology use
 Contractors may provide energy 
modeling applications
 Contractors may be expected to 
provide life cycle assessment
 Used methods are CMR and DB
 More intense, additional level of 
early communication among 
stakeholders is required
 Much earlier start for commissioning 
planning
 Minimal difference in timing of 
constructability and value 
engineering
 Timing is much earlier and 
involvement is more extensive 
with MEP contractors
 Majority of contractors use BIM 
 Contractors are not major providers 
of energy modeling and simulation 
applications
x Some contractors provide life cycle 
assessment
Construction Phase Construction Phase
 Management and coordination of the 
field operations
 Scheduling of crews in proper 
sequence
 Apply appropriate construction 
administration methods
 Conduct start-up and testing
 Integration of renewable 
technologies.
 Sustainable materials
 Added activities for coordination
 More documentation, especially 
submittals to process
 Added equipment for commissioning
Post-Construction Phase Post-Construction Phase
 Contractors may provide facilities 
management services
 Contractors may provide facilities 
management services
4. Conclusions
Construction management is a practice oriented field. It is crucial to bring practical content into its core courses. 
In addition, bringing the practical content based on research findings can enhance students’ learning experience. The 
case study exemplifies how the sustainable building project delivery topic can be brought into classroom with the 
integration of research findings. The findings obtained from the research which is conducted with the major national 
firms will be incorporated to next semester’s lecture, and the impact on students’ learning will be identified. The 
approach can be taken as an example for various topics which are recent to AEC industry.
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